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REMARKS 



The Applicant has personally met with Examiner (Dr. Palabrica) and engaged in a detailed 
one-on-one discussion in good faith to strive to ameliorate questions cited by Examiner in 
previous Office Actions. Applicant explained concepts of acoustic thermonuclear fusion, 
demonstrated operability of invention apparatus in specification, discussed differences with 
prior art, discussed the aspect of removal of non-condensible gases from nucleated 
bubbles (to obtain substantiallv vapor-filled bubbles), discussed the various independent 
confirmation studies conducted and reported in the literature since 2003 and discussed the 
theoretical foundations associated with the claim of thermonuclear fusion induction during 
implosion of substantially deuterated vapor filled bubbles following the methods outlined in 
this application. 

Evidence and demonstration for thermonuclear (fusion) nature of the present application 

In addition, the applicant discussed with Examiner Dr. Palabrica the published 
findings (Fig. 7c) in the premier journal Physical Review E, Vol. 69, 036109-1 to 11, 
by Taleyarkhan et al., 2004 which demonstrates experimentally that D-D fusion 
neutrons of 2.45 MeV in energy as required for thermonuclear fusion are emitted in a 
time -correlated manner with the emission of sonoluminescence (SL) light flashes 
clarifying and demonstrating that the fusion reactions are occurring under hot, 
compressed conditions for the method and apparatus of this present invention 
application. This Physical Review E (2004) by Taleyarkhan et al. article has been 
previously transmitted under separate cover to USPTO as part of an IDS package 
dated June 1,2007. 
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The first page and Fig. 7 from the 2004 Phys.Rev.E article by Taleyarkhan et al. are 
excerpted and shown below for the direct viewing by the examiner. 



mVSICALSEVIEVEO. 036109 ^004) 

Addttumal evidence of nndear emissioxis dnrii^ acoustic cinttatioii 

R. P. TUfljatkhan,*^ J. S. Cbo.^ C. O. Viitst, R. T. Labey. b,* R. I. iGpnaa^* and R. C. BlodiP 
*PmbuViipmity,'SSkaL^iiyaxg,it£aia 47907, USA 
^OaJt Midgg Aimiarr d th uwiili n. OekMidgg. IhoMSfcr J7AI9, VS/i 

'jtflUMber Myiuhue butitm. Pay. Nnt t2iS0, VSA 
*Aanaii Aaadtmy ^Saemeet, $ Kart Han Sna. Uf»4S0O0O, Aam 
<Rooeh«d 13 %SMy 30Q9;pddiABd22 ISmbA aOM) 

cUDed dBoteniBd mob. SuasoDjiy Bsnfiens Hoana ad cnnu my caiiutans wen amnasti wdi a 
ciKhnaed liqpid- OTTimt , iftnn deaetar. in witimiw Jti iee ewmkm iw» muaauA isiA a ptoacnhgdigr 
tsbe. Tlie anoxoa ad wnniiwii'MBen ee tnaraoai were foaad u bs tiiae eoneteed <k« die ttsae ef d»Bifi- 
cot bidiUe faster dyBamies. The aeaaon tuasaaaa <eaaegf ma less dHm 23 MeV and d>e ae u tr au cBBsskn 
nie««sapio*MX10' n/s. MMsnesieBts of tntitnn pra&KDan abo ped^ 

B ncstrao oatssiaDnBi doe CD I>-0 fimoa vlndi as^ccd vrius was nMsmcd. In NBtwt. ecmftol e^ed- 
ii»:t3 BSBs aoBoal aoetBDe did not Ksdt in stadstkdlr 



ADDmOiiAL EVIDENCE OF NUCLEAR EMISSIOSS... PHYSICAL REVIEW E «9. 036109 (2004) 
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Also discussed with the examiner on May 24, 2007 was the theoretical foundation that 
affirmed the claim of supercompression-induced thermonuclear fusion for the experimental 
conditions of the method used for the current application. This theoretical foundation takes 
into account all relevant physics and chemistry of the condition. It has passed stringent 
worldwide technical peer reviews and validated by experts as being on sound theoretical 
foundations and published in the prestigious journal Physics of Fluids (Nigmatulin et al., 
2005). This theoretical foundation when applied specifically to the method of the present 
invention confirms thermonuclear conditions (see Fig. 13 of the paper by Nigmatulin et al., 
2005 - Ptiysics of Fluids, Vol.17, 107106, 2005) with temperatures and pressures reaching 
in the range of 10® K, and 1000+ Mbar, respectively - convincingly thermonuclear fusion 
conditions. This Physics of Fluids journal paper has been transmitted to USPTO under 
separate cover as part of the IDS package. 

The front page and Fig. 13 of the Physics of Fluids, 2005 journal paper by Nigmatulin et al. 
are excerpted below for convenience of the Examiner. 
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PHYSICS OF FLUIDS 17. 107106(2005) 



Theory of supercompression of vapor bubbles and nanoscale 
thermonuclear fusion 

Robert I. Nigmatulin,'^ Iskand9r Sh. Akhatov,^^ Andrey S. Topolnikcw, 
Raisa Kh. Bolotnova, and Nailya K. Vakhrtova 

Instttvte of MediemicM, Vfa Bfoneb of Ae Fusnan Aeadaay afSeitneen, 6 Kart Mtarx Stnee^ 
Ufa 45QO0(k Rmia 

Richard TLahay,Jr 

DqrartimHt cf MecAaiiaca^ Aerospan, and Naeiear ERffitwrmg, fienatlaer Poijftecknie iturifutt^ 
mrStrtet, 7h^ Nrw Tbrk 12180^3590 

Rusi P. Taleyarkhan 

School ofNttdtarGigineering, Pfudwt Vimnity, Lt^^eoe, intSma 47967-1290 

dlflcelved 10 November 2004; accepted 12 September 2005: paUiabed online 25 October 2005) 

This paper provides to theoreticEil basis for eaerigetic viipor bubble implosioDs Induced by a 
^EDidicg acoustic wave. Its pcimmy goal is to describe, explaio. and damoDstinte the plmsibility of 
ttie expenniBota] observatkins by TUeyaiKfaaii et oC [Scienoa 295, 1868 (2002): Riys. Rev. E 69, 
Q361G9 (2004)] of tbermoaudear fusisxi for imploding cavitation bobbles in chilled deaterated 
acetoine. A detailed descciption and analysis of these data, includiag a resolution of the cntictsms 
ftiat have bean raised, together with some praliminmy HYDRO code araulotions. bas been pym by 
Nipnamlin ei aJ. [Vasmik ANRB CUfe, Russia) 4, 3 f20Q2); J. Power Enefgy 21»-A. 345 (2004)] 
and Lahey et aL [Adv. Hsu lYmisfer (to be published)]. In this paper a hydrodynamic shock fi.e., 
HYDRO) ocxla model of the sphericaUy symmetric motion for a vapor bubble in an oamstically 
forced liquid is pre^ntad. This mod^ describes cayitation bubble dxister growth during the 
expansion period^ followed by a violent implosion duxipg the oompresslDn pedcxi of the aooustic 
cyda Tbere oie two stags of the babble dynamics psooess. The first, low Mach oumber sts^. 
conqidsBS almost bU the dme of the oooiLstic cycla Doling this sis^, the radial vafocities are mucta 
less ftian Ifae sound speeds in ttie vapor and Uiiuid, the vapor pressure is very close to uniform, and 
ttie liquid is pmcticolly tncompressibla This ptxess is charoctetizad by the inertia of the liquid, heat 
conduction, and the evaporation or oandensation of the vapor. The second^ very short, high MacJi 
number stage is when the radial velocities aie the same order, or higher, than the sound q»eds in 
the vspor and liquid. In fliis stage hl^ temperatures, pressures, and densities of the vcqxstr arxl Liquid 
take pl£K;& Ttie cdcxIbI presented besein tms realistic equations of state for the oomptesslble liquid 
and vapor plhases, and accounts for nonaquilibrium ev^Kuution/condensation kinetics Eit die liquid/ 
v^Kir imeifacB. There are intecacting sbodc waves in both phases^ which converge towuid and 
reflect from ftie center of the bubble^ causing dissociatiany ionization^ and other related plasma 
physics phenomena dudi^ Ifae final &agp of bubble conqpsa For a vapor bubble in a deutemled 
organic liquid (ag.^ acetone), dudng the €ual stage of oollEqsB ttiere is ananoscale region ^jiameter 
100 nm) near the center of the bubble in which, for a fracdon of a picosecond, the tempefutures 
and densities are exti^mely high (~ 10^ K and --'lO g/can^, riEpactivefy) such that tharmoimclear 
fusion take place. To quantify this, ttie kinetics of the local deutarium/deutarium (D/D) nuclear 
fusion leactions was used in the HYDRO code to determiiB the intensity of the fusion reactions. 
Numfirical HYDRO code simulations of the bubble implosion proc^ have been carried out for the 
expo-imental conditions used by TUeyarkhan €t aL [Sdenoe 295, 1868 (2002); Ffays. Rev. £ 
036109 (2000] °l H^idgid National Laboiutory. The results show good egreement with the 
expffimental data on bubble fusion that was measured in chilled deuterated acetona O 2005 
Amefiam Jnstiiuie €f Physics, [DOI: 10.1063/1.2104556] 
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Pr^B. Rims 17, 10710B (2006) 

Acdtical pcsdrn Blibe mteffm takes place at tbe moment 
that is close to (f]2='*-~^ ^S- ^0). wtiaa radius of 

tba bubble a^llO >iia, velocity of the intarfooe, Wij^^Wc^ 
» -800 m fs, and pressure in the bubble is do longer uni- 
form, but there is not yet a shock. At this naoment oondan- 
sation stops because the liquid and viipor on the intecface 
becomes a supBrcriticol fluid (p^Pcs^^tb^as, Tp»T^ 
=508 K), and there is ao longar any difiSstance batwam va- 
por and liquid. 

& is inteiasting that aroand this moment (f^fu) the 
prassuiB distribution in the liquid is smoodi (Fig. ICQ, but the 
density distribution looiks like a jump near tlie interface 
where ^ density uicfaases thiea times, howevar. it is not a 
jump. Ihe sharp incxease of tba density follows the sharp 
drop of the Hquid temparotujB in the tharmal boundary layer. 

During the subcritico] phase of the bubble implosion 
more than half of the eviqxMuted vapor mass Qn^'^l&i) og) 
oondenses. The final mass of vigxsr Cff^s "S) ^® 
tnmsition to a supercritical fluid remains constant Emd the 
bubble keaps on contracting from a» 1 10 ^m to the mini* 
nmm bubbte radius o^'*' 24 /4m (sea Fig. S), eq oomporod 
to a minimum radius of 03-1 pm in typical SBSL expari- 
nsents ^^foss Significantly, the moss of tba hi^y 

cxunprassed gas (vapoi) in bubtde fusion experiments is 
lO^. times larger than in typical SBSL eKparimants. thus 

Evidence of Qperabilitv and Reproducibility 

After going with Dr. Palabrica (USPTO examiner) through the video footage of apparatus 
construction and operation, discussions were on various evidence pieces showing 
independent validations and replications by other groups with the examiner on May 24, 
2007. Following advisement of Examiner, Applicant has respectfully submitted an IDS 
under separate cover dated June 1, 2007 including three independent replications of 
published sonofusion results {Nuclear Engineering and Design journal paper, Vol. 235, 
pp.1317-1324 by Xu et al., 2005; Archives of Trans. American Nuclear Society, Vol. 95, pp. 
736-737, by Porringer et al., 2006; Le Tourneau University, Texas, Press Release, 2006; 
and the Bugg, W confirmation report dated June 9, 2006 to Purdue University of 2006) of 
the present invention. Proof of reproducibility and repeatability and confirmation of 
successful fusion signals attainment following the apparatus and operations of this 
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Application from published documents are reproduced below for the works of Xu et al. 
(2005), Porringer et al. (2006); LeTourneau University Press Release (2006). 
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Confirmatory experiments for nuclear emissions 
during acoustic cavitation 

Yiban Xu . Adam Butt 

* School efNaeUar Effsmeerms, Partbu Vmversixy, Hfaf Lt^Btyew, Bt 47907 USA 
School ofAemtcaxicaJ and AjtrcHtasaicai Ensineerins. Purdue Vmversity, Wea Lc^ayase, Df 47907 USA 

Received 13 Jarauxy 20Q5: xeceived in levised fonn 14 Jannaiy 2G05; aeeeptad 7 Fefenuiy 2005 



Abstract 

Crafizmatoiy espeximems wero coxHliict^ 
{taring nentam-seeded acoustic cavitation of deoterated acetone . Coneq^Kindti^ contnd eaqwrimmts were conducted witti nor- 
mal acetone. Sutistically significant (5-1 IS 15. inaeascd) emissiosis of 2.45 MeV neutrons and tritium were measared dnnng 
cavitatian eqKrimeKts witii clnBed deuteiated a 

rPTOlt in tritimn aftPTty m pwrtrrm pmiicgmK Tnright^ fmrn imagntg «ftidie« flf huhMft diistm and dinck trace ggnals relating 

to WbMe nuclear ftision are discussed. 
PubUsbedbyH5evierB.V 
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present tfiat could oomproimse our Wh0etfae 
statistics fnom (he data presented here are not stifiBdent to 
distittgaisb the nentrao spcctmm from the test apparatus 
from aCf-2S2 spectnim (here is an apparent difieienoe. 
The Cf-252 spectrum is moootonicalJy decreasing from 
channels 20 Arot^h 60 while &e spectrum from dte test 
appaiaOB appears faidy constant in dtattegioo. This 
region of the specuum is nnponam IsecatBe it represena 
the energy range where the balk of neatnns are expected 
from denttriooMleDterkun fusioa 
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SUMvMARY 



Nentrao prodnction during sdf-oideaied acousde 
cavitadoo of a naxtoie of deutenited acetone and benzme 
has been verified with nvo independent neutron detecuxs. 
No neutroo productioo is observed for the deuterated 
liquid wlien cavitation b not pcesatt, and neutrons are not 
prodooe d with or without cwitatioo &r die noo- 
dentemted litpid These observations support picvioos 
fsoks indicatn^ demeroo-dnaaon fhsion doriqg self- 
nnclexed acoustic cavitatiao of a mixture of deuterated 
acetone and benzine. 
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LeToumeau University 

News Release 



LeTournoau Unversi^, P.O. Box 7001 , Longview» TX 78607 
Fax: (903) 233-3601 



Contact: Janet Ragknd (903)233-3815 
langt Ragland@leto.cdtt 

Nov, 17, 2006 

BUBBLE FUSION CONFIRMED BY LETOURNEAU UNIVERSITY RESEARCH 

(LONGVIEW, Texas)— LeTouroau Unhwaity phy sics professor Edward R 'Ted** Foninger, 
Ph.D., and an undergraduate student haw just letuxned from the American Nuclear Society (ANS) winter 
con&reaoe in Albuquerqoe, N. M wbere they picBcated two papers confirmiiig the existence of fiisioo in 
Golkqsbg bobbles. 

It has kmg been obsecvcd by scieutistB that sound wBves in a liquid produce flAsfaes of ligM when 
bubbles collapse. This phenoinenott iscalkd'^ohindneBoeiicc" FciifeasorRusd Talcyaikhaii, Ph.D^ 
from Purdue Univoslty was the fiist to sucoesfully eAxiw that diese coUapsbg babbles can produce 
fusion of two deuterium nucbL This process is toiown as acoustic inestial coofijienient nuclear fusion, 
ccnmnonly called "'bubbb ^ioo.** Taleyoridian's lesultB had been caUed tnto question, but now ha\e 
been substantiated by Fotrbi^ and his students. 



Claims Amendments 

The Applicant thanks the Examiner (Dr. Palabrica) for the interview feedback of the May 
24, 2007 interview, where the proposed revised set of Claims were discussed to address 
the non-compliant amendment dated May 1, 2007 as also the May 1, 2008 non-compliance 
transmittal which requested amendments to the Claims section. 

Accordingly, the Claims section has been revised and amended in accordance with the 
advisement from the Examiner. 
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